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This is due to shadows of greater or less intensity occurring on
edges which act as inclined surfaces producing reflections and re-
fractions according to the angle of incidence. Light which strikes
such an inclined surface cfutside the critical angle is totally reflected,
and that passing through at other angles is diffused or condensed, as
explained on page 116. The same phenomena occur along cracks in-
the crystal section. Outlines and cracks appear shadowed or illumi-
nated with greater intensity as the difference between the refraction
of the two substances in contact is greater.
Another phenomenon dependent on difference of refraction in the
crystal and surrounding matrix, the balsam, arises from the uneven-
ness of the artificial surface ground on the section of crystal. Light
passing in parallel rays across this uneven surface is refracted in
many different directions, because of the different angles of inci-'
dence at the irregular surface. Hence there are spots where refracted
rays converge and others where they diverge, the former are more
strongly illuminated, the latter less so. There results a mottled
illumination of the surface of the crystal section, which is more pro-
nounced the greater the difference in refraction of the crystal and                         I
balsam. The surface of the crystal is said to be shagreened.                                  ;J
The pronounced mottling and noticeable outline and cracks
appear whenever there is considerable difference of refraction between
the crystal and surrounding balsam, whichever is more highly refrac-
ting. These characters therefore distinguish minerals with rela-
tively high index of refraction and also those with relatively low
refraction. Among the rock-making minerals there are many with
rather high refraction, such as pyroxene, divine, and melilite, but
there are very few with refraction noticeably lower than balsam,
such as fluorite; with this may be compared water and gas as inclu-
sions. Sections of minerals, like quartz, feldspar, and leucite, having
nearly the same refraction as balsam, appear to have an extremely
smooth surface, and to have scarcely visible cracks or outline. Con-
sequently, when crystals of various kinds are in contact with one
another in rock sections mounted in balsam, those whose refraction
is noticeably different from balsam, higher or lower, appear in dis-
tinct relief as compared with minerals having nearly the same refrac-
tion as balsam. In like manner, the character of microscopic inclu-
sions in minerals may be judged by means of the breadth of shadow
along their margin. Gas bubbles in quarts; have broader shadow
margins than liquid inclusions of the same shape and size, and these
have broader ones than glass inclusions whose refraction is neaily